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(57)Abstract: 

PROBLEM TO BE SOLVED: To exactly perform scramble and 
descramble on the transmitting side and the receiving side without 
increasing a mounting load of a transmission line multiplexing 
device in a one-to-many connection ATM communication system 
to time-division multiplex, for example, pieces of data from a 
plurality of transmitting origins on one transmission line by using a 
passive element. 

SOLUTION: Timing to start transmission of a preset ATM cell 
flows are monitored, a shift register 1-1 to hold payload data of 
the ATM cell flows after the scramble is reset to the same value 
as an default value to be set in a shift register 1-2 on the side of 
an ATM cell descrambling device 6 by every transmission start 
timing of the ATM cell flows in an ATM cell scrambling device 2 
and the respective transmitting origins of the received ATM cell 
flows are discriminated and the shift register P2 is reset to the 
same value as an default value to be set in the shift register 1-1 
on the side of the ATM cell scrambling device whenever 
transmission is exchanged in the ATM cell descrambling device. 
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\z X 9 * 9 7 is-fflst 5 i: . 

^r^idb-f^r. tic J: 9 ATMiryi^LO-W KEPbIS: 

TM±^M<o^ n — Kf- *£Wuf5i'v J :*^icJ; 9 ft 

U\ ^>^Vw^tlfcATMiryi^^^t-^^) ATMir 
S^** £, 

itia^)f^^7> 5 » t , 

*9R us** * 9 7 ^/MSBMHtf) u>i?*9 tcta^l" 

[ W# *S 5 ] gff Lf:AT Mir yU«Sa>-fcy jy ^ EPbI 
Sr^tiii-^r b\c£ *) ATMir^SEflV*^ o — KEWJS: 

^ 7 >"7V^cOATMiryi^^O^-r n — K^— ^ £ 

-r* ^ 7 v^/MW^ATMizyHft©^ ci— K^— 9 £ 
■ fffteu^^lcj; 9«Kf$ftt7^^7y^i/i^AT 
Mir/ujffio-W ci ■ K^-* i:#flliWBiafP«J|Li-a w 

n#to-5S^Wfs \s 9 9 7 >y^iaa6ft«j<o u 
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[IS*3g6] ATMiryb£gfI Ls Sit LfcATMt 

lalKS:ffl^T7^^7 V^/W-r^ATMiryuSff^So 

[«t*S7.] 1 oofiSKS:a»0«*-e*fflt5^ 
/i^T 9 ± x 1 0(OS««^««oai«« £ 

£ix5ATMi?;H&g{f >>77^Cfc^T N 

ft ££B: £ ffl V > T A T Mir £ * ^ 5 > zffr L T ftijf BSif 
m\^\t U SulBgjf 8W*M*£ 6 fBtfecO A TMir/i^S 
10 ft^B^ffl^TtfjIEATMir/wSrSfSLT^^^ 
/i^i" ^:t5r it^AT Mir /^gm ^rA c 

[0 0 0 1] 

[3B*o*i-«atif»*] **w»4, 

ATM (^ra»(Ea6*-K) ir/^f^B. "T 2 ^ 9 
7 > 7* /^IhJSSX T>* A T Mir yugjf Tflz. A T Mir jv 

3Mt«j:tttt$ns l^MSATMiif^rA^ 
20 9 7 >^Vw[h]3& n ATMt^gjf^i, 

7 V^UEKRtf ATM^^SfSSSIiafet/ 5 ^ ATM-fe/l^ 
lgif^7A^lt5 0 
[0 0 0 2] 

<^ LT^ STM-PDS (Synchronous Transfer Mode- 
Passive Double Star) is* *T A 3&S*p b tlX V > 5 C — A£ 
i-s STM-PDSWAtll «{BSSltOJnA#« 
IC»i-5»»*«^fcS*DA#il*SB«aS* (OSU :0p 
tical Subscriber Unit) t , A#t'JO^^CDP^^ 
30 (ONU : Optical Network Unit) <Df$\^?tJj ^ 

So JnA#ffifl<E>* onuc fi/<— y i-yu ^ > t° 3. ~ * ft 

[0 0 0 3] S TM- P D S v/^7^0fiSJSt IT 

^) liTDM (Time Division Multiplexing) ^"x£ s JD 
40 A#«a»fe»«'^>*|pJ (KT, ±9*|p]fcff-S) 

DMA (Time Division Multiplexing Access) ;ft*5££: 

ffl^x^5o T^f^ico^tit »isfe»a;-cn cat 

^#ONUtSJJti"Sfc*. #ONUT*g^7-^ 

t*ft07l/-Af»«l, #^7L — Aoa^fstt^ 

ONU(c:i^^tlfc^<y o, ONUT*^o^f«$ 
ix x OSU^b7 u— Aco^fttSr#/c^, 7 u — .Md 

50 9«*S:afefSi-^4&-&^(i. #^StSC»r^Uftt>ct 9 



3 

iX&o 

[0 0 0 4] ifc, ATM^7A(0«1^&6 
■fe/v-Stttt, 5 3'M KO-feyu*#SrtR*,*^bit3ttLfc 

^y^#4LTMt^o Z<Dtztb, SfSffiiJtc(i5 3 

[0 0 0 5] ITU-Tl&atlll ir/^JWte, S 

^KOMWW* CHECSf) SrttoTStilSixS^, 
tt*tefc*^tt««fc^ n- K»»k:b*fctt l ^« 
ttLTl^fctl-Si:, HE CW#&JB^T1zyuH}W«r'i: 
Z><Dfr#m\cmMttj;Z>zk&$nbtiX\,^Z> 0 atmv 20 

T^AtO^ff lHlSS^^jol/^T^, — /K(;ite4 8^<-T h<7) 

57^Ltf^ * 7 ^yuSrf? o^t X^j d — KSP^ 

[0 0 0 6] -feyK7>* ^ y ^ysU&Tf'r* $ 7 >"7Vi^ 
jSfcti: I TU-Ttt«^|B***tTi3 9 s £H}6 
XUf|8 7 0J: 5K:ft5 0 W~nc EI6XtW2 7«:#HSL 
TATMir;l^^)7> ^ 7 ^^J^RXJ^'f^ 2 7 V:7VWhJS&<£> 

(Htf#i-#4 3) 052^7 H/^# 1 - 1 -efltjS; 
L N ^fv^y'^Mi?—? 1 0 l&^m-tZk. 

4 3 t'y hmfcttJALfcf y ht^MsJft^LJ: 5 ir-TS 
try h £ oSMftMSISfg (H* 21-1) *bZ>^-t\^ 
X 9 §{f f y h<D^? ^^^A'Srfryv ^7 >7VH£ 
7*— # 1 0 2 t LTfcB^i-Si: <t i/7M/^^ 

(#4 3) fdA*i-So ±EO» 
fESrtfy hftteigfefliELfT? r tlciot, ATMiryu 

[0007] nmc^T, rais<*jsR#3j* rx 43 + 

1J T-^^tt5gei^WS!^T f ^^7>^lEjSS^4 3 

5 (#4 3~#l) <7»7 h 1/^7^ 1 - 2T*fH/£L, 
^ ^ 7 y^fr-^ 1 0 2 *^<f 1 6 i > '>7hVv/ 
^^l-20*»a (#4 3) tcgftt'y K«rA>W6 
it tie, §b^4 3 try MMriwSfBLfctTy 
MS&Sft &T2 1-2) £<t SrtT'T";*^ 
£rfifv\ * 7 >^tr-^ 1 0 3 <t LTfctl^-r 
5 e JW», -LlEOiMtMfirtr-/ Vmz.gky)j&^fto- tic 
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[0 0 0 8] ITU-TiSl. 4 3 2. 20ATM<D 
■fe/HWIKB«7SO|^K8«:»i UT, ir^OKHSBSrBSit 

t54 X\C&*{7 7 y^7Rtff^^7 V^HBS^ffi 

^im^o S««i:$««l^iSPtl-CSI« 

£ix£ cfc 5 ftATMiiffi" v^^A^l^TI^ gftW- 
81*1" 5 A TM-t^flEJ4*— iS« tct!>> <b (D t> OIC ft -5 <Z> 
T% SSiELfciitK i£ff ^ 5 y/7 irgfUjUjOx 
^^7>y7@!Sofi^L</j:oTP5^t% 

>7fr2kXfy*X V 7 >7Vl^fr &X% Z>o 

[0009] 1 ooea6»s:«[ik(©«i*-e*ffl-r 

i£<f^£^^£ft3ATMiIff ^^T^AfCfcV^li. S 
«{ByfcSJ#i-5ATM-feyuaEtt N ^^^HTCT&s^rtb^ 
ix* ^ 5 > ^Vw l fc x - ^ co0#^S'J^S £ ttfc t^ii 

s try b t <D$mw)m>mft& t z> z. v**?^? 

t4^-— 7c7^ic><7) t c7)(c:ft^)COT\ ^ 7 ^7Vw^r 
[0010] * fc. W8B^P 8- 2 3 3 3 3 

[001 1 ] 

4 3 t'7 hmKcSmu/cb'y h ir^Elgft Li 7 

try h t <Z)»fl!iWliafpS:i: 5 r t tr^ ^ 9 >7V^^r 

^^7V^7^7^^7^7^ 

©ctft«9. IEL< 7,^ ^^^/i-S:^^^ 7>^Vu 
[0012] *fc, 1t»<oeiSfe|»Sr 1 o^fiiSBC^l 
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[0 0 13] *»Wttroj:5*«*omi«*rWfti-6 

rut** 9 7 >^vu-r 5 r t jfts^rffi*^ * 7 >^vkhi 

Mir A TMt;WSSff A ^gft 

[0 0 14] 

[RMtMtStA^^a] *»W0^^7^H11 
ttl±±fEBW8r«filli-Sfc«)»i: % *9 s 7>7*i'ttl<D7 t — 
^SrSfJEu^^^^J: 9««F*ttfc^^ 7>7;\'&(07 £ 
i:«fffeWBiaid*»i-5 r £ K J: 9 * * 9 v^v-f 
580M^«i:, m%^^*9^*9 7^rf)V^m%(0 

St*, Wt^)WtUc 0 JbfSt#^ctc J: *9 . *97^ 

[0 0 15] *38W05^^9^^SB6tt, ^m-T^A 
T Mi? /Mfittf) ir yi— ^^EraSr^tUi-^^irtCt^AT 
M-fe^flE^^^ KEMSrtftttl-rs^ai:. *9 7> 
zfju^co AT M±ju^(0^^ K-r — ?SrffiWF-t*5 l' 
is*9b, BttE«IUiSixfc^-<n— KKM-e, *9 7^ 
^VuHu^ATMiryi-gt^^-f K^— ^ SrBuE 

J: yi%t$£ti1z*9 7 yy^^ATMt/i/SE^ 

o- Kf - ^ ^ «^^if nif t ^ 1 1 ia ^ ^ 

7>^t5»**«i:, fcfc*>i:*KS£ixfcATM 
■fe^«<7)a6(tSrW4fe-r5^^ 5: v^SrEtBU ATMir 
^fl&^tBBte*^ 5 > ^SdfifJE u^x^ £7^ ^ 9 > 

-/jvmnm<r>^v* 9 ^feztiztymmtm diic y 

y-fey M-5<D"C % x** 7>^/u[el8SfliJT-iEL< 7** 

[0 0 16] *58WOATM-fe/ua6«3fi«tt, W*J5 2 
E$ScCD;*^.7 > > r /ulEl3§^rffil' , *T A TMir/KD^-f n — 
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TM-fe^«raHti-6«j*4: Lfc. ±E«flRl-i9, 

9 v^miOx - * £ #tttttt9ftift!ti- 5 * * 9 >:/ 

^i^7- 9&&$f1rZ>\'-J*9$:^ 7^^7>^@ 

[0 0 17] ♦IBWO^^^^^iatttt. 7**9*7 

>ysis'&<D7*—?&&fti-Zi'i/*9k, 7**9 7 
^m<0^—9^m%^^*9KX^%n^fhtz7**9 7 

^ 7^^7>^«io7-? ir#tew»3afp«ji-ra 

9 v Kflfl u v? ^ * tela S 2 ti 5 #JJ8 ft t (H IMS 

[0 0 18] *% l m<D : ?*9 7 V'^HaBStt, smufc 
20 ATM*^«<o^^y^Enttftttli"Sr irt-ct 5 A 
TM*^«o^>f D—KEIB*r*ffli-6^ai, 7* *9 
7 V^^(^ATMiryWgg(0-<-r Kx — ^J:«»t 
^Wi/^^i: N 9 ^^uffifOATMir^SE^^-f 

t. ft«ufcATM*yH«o*ai«5c«r«aiJu asftjc 

^Att^^^S^mjE^-v^^^ &*9 7 v^P[E]Sg®]co 
30 tt«at ±E«*te±5, s f*9 s 7^ 

-f^m<o=f-9 tmmm^m^mW't^'f*9 7 >^ 
ou^^»c:K**tLS4nJ»«i:rai:tt^y-fey h-r^ 

<DX\ JE\^<T*9 7is7ji^ZZkifi-ei?Z> 9 

[0 0 1 9] ^^PJ^ATMir^Sff SSflttt, ATMir 
/v*§f Sit L/cATMir/W^ Kx — ^ * 
fl*5 5Ef^7^^ 7is7*;i-\E\$i%m\<^XT**9 7> 
W4i«afc. ±E«fiKfcJ:l9, 7^^7^ 

X\ !EL<7**9 7>-Jj\'1r.Z>zk&X£Z> 0 
[0 0 2 0] .*JBWtt\ 1 ocoe^K^^co^T^ 

^(hS^^n^ATMir^S^f ->^^^(c:*dVnt, mf 
E«tt<Oi3SfB«tf>#* ^W*9[ 3 E«o a TM*vui£« 
^?@*fflV^TATM^ry^Sr^^ 7>^LtfflESffi 
Id^m L v BtrESft«3ft s n*« 6 E«OATMt/U$« 
^E^ffiVNTmJEA TMir/uSrSfS Ltr^ ^ 9 
50 i-SWriltUfc. ±E«*Jwi9 % a&««tgft«J^# 
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[ 0 0 2 1 J 

h i/^^ i - 1 k»«mmwtQm*& (eht»i:ki* 

7 h l/^^ 1-1 te'&vtt&'f*? 
^^^*KR***LStOWtti:rat;«i: IT, 4 3 try 

[0 0 2 2] K±oi5i:****ifc§Bn»i^^7 

< 0 ^^7V^«f7- # 1 0 1 £§:ff-f ->7h 
(#1) te«»*jh/cv^tr* 

?PSrt9, ^^7y^»r-# 1 0 2 i LTffi*t5 
title >7 h l - l <Dlk&m. (#4 3) 

J: ^ff-^^^^7>^^ff5o 
[0 0 2 3] ^t-T^^X — K^fct £ ^>T% 

lft/->7 h l-i tcJtfE^fcfea>£*^at><b;ix 

fcWfflttSr-fe y Mt*5<, ZtD&olz, ***7ls-?A> 
m=f— $ 1 0 1 v^^^UTiUfsi-S*^^, 2! 

— *<£>5fcgS<E>tf y ht*V7 b Ui^^^ 1 - 1 £ N g: 

Wik-tzmkm— (omxy-ty b lt*j< r kx\ io 

*JJB It 1 o(^S««^»*cOiS«*ift»tSixfc 1 Sfr 

[0 0 2 4] 12 2*3:, *5SK(OHJE(O^IB(7?ATM-fe^ 

^«tt»aK-3- l #^*fc»URfcSixfcATM 
-fe/L-SSoQ^fl Zmte-tzfj * >^*R«i-<5-fe/io£« 
$4 X >yR«E)lfr4 i£{fi"5 ATMir/bflE^-^ 

*>b««.*tuS 0 ir/w^^ 9^^HSK5fiBI 1 te*1r 
>7 hu^^ l - l £ttttftl|]l¥nttlMS2 l - \b- 

[0 0 2 5 ] £X±.(D£ 9i:M^tlf:ATMt/^^7 

*-*\ -fe/^yy«taiaBS3- hi MtsM 
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MfeA^c£>-i?yU^y £"[*fH E )£1$tH U t/i/^a- K 
(=4 8^H #R«T#5^o-KfI*l 0 6S: 

i 3 ft l *f#»KS!ATM»flr ^r^i; 

^(E}K4fi^^ir^tU^^^-f ^ ^^fthfii:, 
^^y^y'y V-ky Ml^- 1 0 7 £T * 7 -< 7\Z LT-fe 

[0 0 2 6] ir/U^ ^ ^ v^IUSS 5 (3* * ^ 9 y 
■fey bf§-§-l 0 7^7^^^^i;^5t, *>7M/^ 
««f>^7>7^»t5l/ 
^^(OttSrll-fey b^5ffi£^~^&^C#&^ib 

ftfetfcyt^htio ttt, -fe/u^^7>y^(p]sg 

5 I □ - Kif ■§■ 1 0 6 ^7 ^ r >f 71:^:5 t , ^0 

>:7Vu£t^:J\ ^ ^ 7 y 7Vl/ ^ tl A T Mir 1 0 5 

[0 0 2 7] r £-2Hf 5ni-*^TATM-fe/U 

«KoiSf§IHi&^^ ^ y^:tV7 h 1 - 1 coffi 

h-fZkk fctc. g«ftiJ^fcv>rg{fi-5AT 
M-fe^SEOiSHt Tc^AixStoSftfc^^ ^ 7 >77 S:« 

1 - l i Sifffl^^tt ^) ^ 7 >7 7 SrtMt 

30 l»*««HATMii 

^/U Lfc^-x — ^ ^5^#J#S $ axTeiH cSfrlZ) ATM 
■fe/uaEO^-f o— lo(7)§fi^jEU<f^ 

[0 0 2 8] 03 tt*»W^3MfiO?BttO g Bf^^Mx 

/na»ttpii:< . 4 3g (h*# i~# 4 3) ^>i/7 h 

1 - 2 tiMMftOT2-2^»J 
;ftTV^ 0 tit, '>7M/^^l-2(j:il, m 2 
40 ^^Ufc^^7^^u(HlSSffiiJ^^7 h Uv/^^ 1 - l(c 

mfcZjnzwmmkmcmk^x, 43^^^^^ 
[0029] &>±<D£?izffif&&titz&^mnm7 f x? 

-2^fcfe^i:«>Sftbix^«]»IIISr-fey h LT*5< 0 
^^7>^f7-^10 2^ff^^ ->7M/>? 
ico5fee! (# 1) (cf^^^tLTi/^- fy h ir^SS: 

50 t «9 , ^ 7 y^ugr-^ 10 3k IsXfcJrtZ k . 



9 

k ^!e]S<f bfctf y h£ h 1 - 2 CO 

ftm& (#4 3) lC{ft«pi-S. ±IB»f^«rlfy b 

SKjUkOiS-Tr tldj: ^)§(ff-^ l 0 2 07^*7 > 

[0 0 3 0] Slff- ^^i^T Lfctr^tW^ h 

LT»<, HCOJ:?^ ^^7>7>if-^10 2$' 
UTf 7 >7>f 51^1-, g^f^— * 10 2 
<D%M<D\fy bVis? b l/^^ 1 - 2 
^7^7iMt5'>7 h i/^^ 1 - 1 ZtyMitir 

T 1 o^g<f^^^^ff^t^$tb§ 1 

[0 0 3 1] d 4 fi*:^ CO £M<D1&1Sl<0 ATMt/Vf' 
7>->Oi^M6 £r^U r^)ATMt;i/f^^7> 
y^^g 6 13 , Sf(DM^^ bSfft^AT Mir juffi 
^b-fe/w^y^KM*:*tBbT^-<ci- KEIBSrflktHi- 

5(1 A TMt;i/S^ n - ^ ^ 7 >7 + 

^ * ^ ^^{eiss 8 ism 3 ^i-v^ h 1/^7 * 1 - 

[0 0 3 2] J^Jicoj: 5 i-«^ti/cATMt;vf7^ 
t5 0 *i\ "fe/^y^*aiiaK3-2tt, «ftOi£ft 

Tcas^^n* * ^ v^yu b/c^-r- * ^^f'j^a £ 

tbfcATMir/ugfcl 0 5^biry^y^EfflS:«itHb. 

i?/w<>fu— K (=4 8^F) ^BBfc-CSS^ d — 
Ml # 10 6 Srir/u^* * =7 >y^EIB 8 ^tH^i"5 0 
[0 0 3 3] 3g«7cHW5iJ[aB& 7 fi^* ^flT# 108^S 
ttSiTx i?/^^l^t-teW£ftT^5 VP I /VC I 

m 7z&mmi>, 1 obju^i l^at Mir a^^hi tc £ 

0 9 y -fey 0 9*^T*^^/jyRffl 

10 9 ^7^r^yi^LTt/UT^^ 7 ^T^EK 8 t£ 

[0 0 3 4] t/Vf^ * 7 >^/I^Ih1K 8 tex * * 7 >y 
7 y ir* hif-^1 0 QtfTfrjykteZk. i/7 b ^ 
1 - 2^**fcfe*»i:***6ix^JW»j:y -fe 
y hU ^d - K{f -i§- 1 06^7^f-f^t45i:, 
-^yir 3/ h bfc>>7 b 1 - 2 (Di&k-^&^m 
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•fZ^v bk (Dmb#MmfQ& kZ>Zk^£*)7**#7 
fl ^f««CpJ^5ATMiryu^^H5c^Aix#t? 

TC^feSfS LfcJfT4 3 tr* hSrfEtibr jo< ^ 

7 ^ ^ 7 ^^7 t*St 5 ->7 M/v^ ^ ^ 1 - 2 

y-ty hi- s. 

[0 0 3 5] 0 511 #«9§OATMiryUi£§{f 
-A^®^ Lfc S TM- P DSSiSitffl^TA^ty 
P3/^BI"CS>4o H5^fcv>-C, «il 2 11 ttft 
C0OSU 10-1-10-n kNW {^y b U — <?) 4 
7 o^ — ^l 3 4W»b4S 0 r^T\ #OSU10 

^ 9 kmm$inx\,^z> 0 9&mtL<Dm* 

l/?7 =c — X 11-1- ll-ni STM-PDS 

20 tttzm^^x^ti^etifty 7 1 13-1- 

1 1 *»^JDA#-f V 

^ ^^-^ 11-1-11 -n^b^T^— ^SrSKl^J^ 
MLTOSUlOCMltl^o ^DAf-YV^7 
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